Electronic Version 
Stylesheet Version vl.1.1 

Description 

[BACK LIGHT MODULE AND LIQUID 
CRYSTAL DISPLAY] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92112902, filed May 13, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe present invention relates to a back light module and a 
liquid crystal display comprising the same. More particu- 
larly, the present invention relates to a back light module 
with special supports for both the diffusion plate and 
lamp to prevent their deformation and a liquid crystal dis- 
play comprising the same. 

[0004] Description of the Related Art 

[0005] jo match the life style of modern people, video or imag- 
ing equipment is becoming lighter and slimmer. Although 
the conventional cathode ray tube (CRT) display has many 



advantages, the design of the electron gun renders it 
heavy and bulky. Moreover, there is always some risk of 
hurting viewer's eyes due to certain radiation emitted by 
the CRT. With big leaps in the techniques in manufactur- 
ing semiconductor devices and electro-optics devices, flat 
panel displays such as liquid crystal displays (LCD), or- 
ganic light-emitting displays (OLED) and plasma display 
panel (PDP) have gradually become mainstream display 
products. 

[0006] a liquid crystal display can be roughly classified into three 
types, namely, reflection LCD, transmissive LCD and 
transflective LCD. Using a transmission or a transflective 
LCD as an example, the LCD mainly comprises a liquid 
crystal panel and a back light module. The liquid crystal 
panel furthermore comprises a liquid crystal layer sand- 
wiched between two transparent substrates. The back 
light module provides a surface light source to illuminate 
the liquid crystal panel for displaying images. 

[0007] FIG. 1 is a cross-sectional view of a conventional straight 
down back light module. As shown in FIG. 1, the back 
light module 100 comprises a frame 102, a reflecting 
plate 104, at least a lamp 106, a diffusion plate 108, an 
optical film 110 and at least a supporting column 112. 



The reflecting plate 104 is set on the bottom interior sur- 
face of the frame 102. The lamp 106 is set within the 
frame 102. The diffusion plate 108 is positioned over the 
frame 102. The optical film 110 is set over the diffusion 
plate 108. The supporting column 112 is positioned 
within the frame 102 between the diffusion plate 108 and 
the lamp 106. Through the supporting column 112, the 
diffusion plate 108 is prevented from twisting deforma- 
tion that might lead to a change in the optical characteris- 
tics of the back light module 100. 
[0008] FIG. 2 is a cross-sectional view of another conventional 
straight down back light module. As shown in Fig. 2, the 
back light module 200 comprises a frame 202, a reflect- 
ing plate 204, at least a lamp 206, a diffusion plate 208, 
an optical film 210 and at least a base stand 212. The re- 
flecting plate 204 is set on the bottom interior surface of 
the frame 202. The lamp 206 is set within the frame 202. 
The diffusion plate 208 is positioned over the frame 202. 
The optical film 210 is set over the diffusion plate 208. 
The base stand 212 is attached to the frame 202 under- 
neath the lamp 206. Using the base stand 212 to support 
the lamp 206, possible deformation of the lamp 206 that 
might lead to a change in the optical characteristics of the 



back light module 200 is prevented. 

[0009] Although the supporting column 112 inside the back light 
module 100 in FIG. 1 is able to support the diffusion plate 
108 and prevent distortion, the lamp 106 cannot be sup- 
ported by any elements. When the size of the liquid crystal 
panel is increased, the dimension of the lamp 106 will 
also correspondingly increase so that the lamp 106 may 
sag due to insufficient stiffness. Thus, there will be some 
possible changes in the optical performance of the back 
light module 100. 

[0010] on the other hand, although the base stand 212 within 
the back light module 200 in FIG. 2 is able to support the 
lamp 206 against sagging deformation, there is no spe- 
cific structural support for the diffusion plate 208. When 
the size of the liquid crystal display panel is increased, di- 
mension of the diffusion plate 208 will also correspond- 
ingly increase so that the diffusion plate 208 may warp 
due to insufficient stiffness or thermal expansion. Hence, 
there will be some possible changes in the optical perfor- 
mance of the back light module 200. 
Summary of Invention 

[0011] Accordingly, one object of the present invention is to pro- 
vide a back light module and a liquid crystal display hav- 



ing internal supporting structures capable of preventing 
any warping of internal diffusion plate and lamp so that 
the desired optical characteristics are maintained. 

[0012] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a back 
light module. The back light module mainly comprises a 
frame, a reflecting plate, at least a lamp, a diffusion plate, 
a plurality of optical films and at least a supporting ele- 
ment. The reflecting plate is set on the bottom section of 
the frame. The lamp is set within the frame above the re- 
flecting plate. The diffusion plate is set over the frame 
above the lamp. The optical films are set over the diffu- 
sion plate. The supporting element is set on the reflecting 
plate. Each supporting element has a first supporting sec- 
tion and a second supporting section. The first supporting 
section and the second supporting section individually 
support the diffusion plate and the lamp. 

[0013] This invention also provides a liquid crystal display com- 
prising a back light module, a liquid crystal panel and a 
second frame. The back light module mainly comprises a 
first frame, a reflecting plate, at least a lamp, a diffusion 
plate, a plurality of optical films and at least a supporting 



element. The reflecting plate is set on the bottom section 
of the first frame. The lamp is set within the first frame 
above the reflecting plate. The diffusion plate is set over 
the first frame above the lamp. The optical films are set 
over the diffusion plate. The supporting element is set on 
the reflecting plate. Each supporting element has a first 
supporting section and a second supporting section. The 
first supporting section and the second supporting sec- 
tion individually support the diffusion plate and the lamp. 
The second frame is set over the first frame covering the 
edges of the liquid crystal panel. 
[0014] | n the aforementioned back light module and liquid crystal 
display, the first supporting section separates from the 
diffusion plate by a minute distance. Similarly, the second 
supporting section separates from the lamp by a minute 
distance. 

[0015] Through the attachment of a plurality of supporting ele- 
ments on the reflecting plate on the frame, both the diffu- 
sion plate and the lamp are simultaneously supported. 
With a reduction in the degree of warping or distortion of 
the diffusion plate and the lamp, optical characteristics of 
the back light module or the liquid crystal display can be 
maintained. 



[0016] Furthermore, a minute gap is set aside between the sup- 
porting element and the lamp as well as between the sup- 
porting element and the diffusion plate so that possible 
distortion of the lamp and the diffusion plate resulting 
from a thermal expansion/contraction of the supporting 
elements can be effectively prevented. 

[0017] | t j S t0 De understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0018] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0019] pig. 1 is a cross-sectional view of a conventional straight 
down back light module. 

[0020] Fig. 2 is a cross-sectional view of another conventional 
straight down back light module. 

[0021] Fig. 3 is a cross-sectional view of a back light module ac- 
cording to one preferred embodiment of this invention. 



[0022] pig. 4 is a cross-sectional view of a back light module 
along a direction perpendicular to one shown in Fig. 3. 

[0023] pig. 5 is a perspective view showing the supporting ele- 
ments on the reflecting plate inside a back light module 
according to one preferred embodiment of this invention. 

[0024] Fig. 6 is a sectional diagram showing the attachment of 
the supporting element to the reflecting plate according 
to one preferred embodiment of this invention. 

[0025] Fig. 7 is a sectional view showing the attachment of the 
supporting element to the reflecting plate according to 
another preferred embodiment of this invention. 

[0026] Fig. 8 is a sectional view showing the attachment of the 
supporting element to the reflecting plate according to 
another preferred embodiment of this invention. 

[0027] Fig. 9 is a perspective view showing the structure of a 

supporting element according to one preferred embodi- 
ment of this invention. 

[0028] Fig. 10 is a perspective view showing the structure of a 
supporting element according to another preferred em- 
bodiment of this invention. 

[0029] Fig. 11 is a cross-sectional view of a liquid crystal display 

according to one preferred embodiment of this invention. 
Detailed Description 



[0030] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0031] pig. 3 is a cross-sectional view of a back light module ac- 
cording to one preferred embodiment of this invention. 
Fig. 4 is a cross-sectional view of a back light module 
taken along a direction perpendicular to one shown in Fig. 
3. As shown in Figs. 3 and 4, the back light module 300 of 
this invention mainly comprises a frame 302, a reflecting 
plate 304, at least a lamp 306, a diffusion plate 308, a 
plurality of optical films 310 and at least a supporting ele- 
ment 312. 

[0032] The reflecting plate 304 is set on the bottom surface of 
the frame 302. The reflecting plate 304 reflects light 
heading in a direction just opposite to the display panel 
(not shown) so that overall light utilization of the lamp 
306 is improved. The lamp 306 is set within the frame 
203 above the reflecting plate 304 as shown in Fig. 4. The 
lamp 306 is clamped and fixed in position by two lamp 
stands 314, for example. The diffusion plate 308 is set 



over the frame 302 and the lamp 306. The optical films 
310 are set over the diffusion plate 308. The optical films 
310 include diffusion plates, light-enhancing plates or 
prism plates, for example. 

[0033] The supporting element 312 is positioned between the re- 
flecting plate 304 and the diffusion plate 308. Each sup- 
porting element 312 has at least a first supporting section 
312a and a second supporting section 312b. The first 
supporting section 312a supports the diffusion plate 308 
while the second supporting section 312b supports the 
lamp 306. The supporting elements 312 can be fabricated 
using a transparent material such as PMMA so that the 
supporting elements 312 will not affect the optical char- 
acteristics of light emitted from the lamp 306. 

[0034] | n t he embodiment of this invention, the transparent sup- 
porting element 312 is formed as an integral unit with a 
conical-shaped body. The upper section of the conical 
body is the first supporting section 312a of the support- 
ing element 312. The conical-shaped body also comprises 
a through hole in the middle. The through hole is the sec- 
ond supporting section 312b of the supporting element 
312 such that the lamp 306 passes through the hole when 
the supporting element 312 is properly installed inside 



the frame 302. Thus, by positioning the supporting ele- 
ments 312 at suitable locations on the frame 302, both 
the lamp 306 and the diffusion plate 308 are supported to 
prevent any warping or distortion. 

[0035] it is to be note that the upper section (the first supporting 
section 312a) of the conical-shaped body separates from 
the diffusion plate 308 by a minute gap and that the inte- 
rior diameter of the through hole (the second supporting 
section 312b) is slightly larger than the outer diameter of 
the lamp 306. This design prevents the supporting ele- 
ment 312 from distorting the lamp 306 or the diffusion 
plate 308 due to thermal expansion/contraction. 

[0036] FIG. 5 is a perspective view showing the supporting ele- 
ments on the reflecting plate inside a back light module 
according to one preferred embodiment of this invention. 
Aside from the first supporting section 312a and the sec- 
ond supporting section 312b, the supporting element 312 
of this invention also includes an attachment section 
312c. The attachment section 312c joins with the bottom 
section of the supporting element 312. As shown in FIG. 
5, the reflecting plate 304 has a corresponding groove 
316 at the locations for inserting the attachment section 
312c of the supporting element 312. After inserting of the 



attachment section 312c of the supporting element 312 
into the groove 316, thermal glue is applied so that the 
supporting element is firmly attached to the reflecting 
plate 304. 

[0037] Aside from using thermal glue, other methods can also be 
used to fasten the supporting elements 312 to the reflect- 
ing plate 304. For example, in FIGs. 6 and 7, the attach- 
ment section 312d or 312e of the supporting element 312 
is designed into a wedge so that the supporting element 
312 can be tightly locked onto the reflecting plate 304. 
Similarly, in FIG. 8, a screw that passes through the frame 
302 may be used to tighten with the attachment section 
312c of the supporting element 312. 

[0038] | n addition, the shape of the supporting element 312 is 

not restricted to a conical body as disclosed. For example, 
the supporting element as shown in FIG. 9 may also have 
a thin triangular shape. With this configuration, the effect 
of the supporting element 412 on the light emitted from 
the lamp 306 will be reduced. In FIG. 10, a U-shaped sup- 
porting element 512 with conical branches is shown. As 
shown in FIG. 10, the interior surface (the second sup- 
porting section 512b) of the U-shaped supporting ele- 
ment 512 supports a lamp while the upper end (the first 



supporting section 512a) of the conical branch of the U- 
shaped supporting element 512 supports the diffusion 
plate 308. Since lamp tubes 306 no longer have to pass 
through a through hole during assembly, the installation 
or exchange of lamp tubes 306 is very much simplified. 

[0039] Although three types of supporting elements (in Figs. 3, 9 
and 10)having a different shape and structure have been 
described in the aforementioned embodiments, this by no 
means exclude all the possible configurations of the sup- 
porting elements. Any type of supporting elements capa- 
ble of supporting both the diffusion plate 308 and the 
lamp 306 at the same time is within the spirit and scope 
of this invention. 

[0040] FIG. 11 is a cross-sectional view of a liquid crystal display 
according to one preferred embodiment of this invention. 
As shown in FIG. 11, the liquid crystal display 350 of this 
invention is constructed by assembling a back light mod- 
ule 300, a liquid crystal panel 360 and a frame 370 to- 
gether. The liquid crystal panel 360 is an active matrix 
liquid crystal panel comprising a thin film transistor (TFT) 
array, a color-filtering substrate and a liquid crystal layer, 
for example. The liquid crystal panel 360 is set up over 
the optical films 310above the frame 302. The frame 370 



covers the side edges of the liquid crystal panel 360 so 
that the liquid crystal panel 360 is sandwiched between 
the upper frame 370 and the lower frame 302. Thereafter, 
the frames are locked together by passing screws through 
the upper frame 370 and with corresponding threaded 
holes in the lower frame 302. 
[0041] | n t his embodiment, the back light module 300 disclosed 
in FIGs. 3, 4 and 5 is used as an example for the purpose 
of illustration. However, this invention also permits a back 
light module having the supporting elements as shown in 
FIGs. 6 through 8. Moreover, supporting elements having 
a specific shape as shown in Figs. 9 and 10 can be used in 
the back light module to support both the diffusion plate 
308 and the lamp 306. In addition, the back light module 
according to this invention can also be applied to fabricate 
an active matrix liquid crystal display or a passive matrix 
liquid crystal display. In other words, the electrode layer 
on the back light module and the array substrate is not 
limited to the configuration of matching a common elec- 
trode with a pixel electrode. In fact, anyone familiar with 
the technology may notice that the electrode layer on the 
back light module and the array substrate can be a plural- 
ity of linear electrodes. Furthermore, the linear electrodes 



on the back light module may extend in a direction per- 
pendicular to the linear electrodes on the array substrate. 
[0042] | n summary, the back light module and the liquid crystal 
display according to this invention has at least the follow- 
ing advantages: 1. The plurality of supporting elements 
positioned on the reflecting plate are capable of support- 
ing both the diffusion plate and the lamp, and therefore 
warping or distortion of the diffusion plate and the lamp 
can be effectively prevented. Hence, a back light module 
having desired optical characteristics so that upon inte- 
grating the back light module of the present invention 
into a liquid crystal display, desired display quality can be 
maintained. 2. A minute gap is set aside separating the 
supporting elements from the lamp and the diffusion 
plate in order to contain any distortion of diffusion plate 
and/or the lamp resulting from thermal expansion/con- 
traction. 

[0043] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 



scope of the following claims and their equivalents. 



